Human brucellosis is usually caused by one of three species of the genus Brucella: melitensis, abortus, and suis; it is rarely caused by Brucella canis.3 Brucellae are small, non-motile, gram negative capnophilic coccobacilli with optimum growth at temperature of 37°C and a pH of 6-6-6-8. Brucellosis is found primarily in animals and is spread to man by direct contact with infected tissue or by ingestion of infected animal products, most commonly milk or milk products. In Westem countries, brucellosis is an occupational disease found mainly in farmers, people working in meat packing plants, veterinary surgeons, and livestock producers. In other areas of the world the disease is more widespread and is found in the general population.
Brucellosis is a very common disease; according to the World Health Organisation 500000 new cases, mainly caused by Brucella melitensis, are reported annually.' The disease is underdiagnosed and underreported; some authorities estimate that for each case reported another 26 are not recognised or not reported.2 3 Human brucellosis is usually caused by one of three species of the genus Brucella: melitensis, abortus, and suis; it is rarely caused by Brucella canis. 3 Brucellae are small, non-motile, gram negative capnophilic coccobacilli with optimum growth at temperature of 37°C and a pH of 6-6-6-8. Brucellosis is found primarily in animals and is spread to man by direct contact with infected tissue or by ingestion of infected animal products, most commonly milk or milk products. In Westem countries, brucellosis is an occupational disease found mainly in farmers, people working in meat packing plants, veterinary surgeons, and livestock producers. In other areas of the world the disease is more widespread and is found in the general population. Cardiovascular complications of systemic brucellosis include endocarditis, myocarditis, and pericarditis, and these are the most common causes of death in brucellosis. 46 There are only six reported cases of surgically cured Brucella endocarditis7 -12; we report an additional four cases.
Patients and methods
Between January 1980 and January 1986 Brucella endocarditis was diagnosed in four patients referred to King Faisal Specialist Hospital. One of these patients has been the subject of an earlier report.'2 The diagnosis of endocarditis was established by the development of a new murmur and the presence of a vegetation on echocardiograms obtained during the course of systemic brucellosis, and was further supported by cardiac surgical findings and histopathology.
The following data were collected: symptoms at presentation, total and differential white blood cell count, erythrocyte sedimentation rate, electrocardiogram, serology, and blood culture. Serology included a Brucelloslide test (Bio Merienst) followed by a Brucella antibody tube dilution titre (Wellcome Diagnostics). Blood cultures were drawn and incubated in a supplemental yeast-peptone broth (Beckton-Dickinson). Initially kept in a vacuum, the cultures were exposed to air on day 7 and were thereafter incubated in an atmosphere of 5%-10% carbon dioxide. Subcultures on to blood agar plates were made weekly and kept for four days. Surgical specimens were cultured in thioglycolate broth, and inoculated on to routine culture media. All cultures identified as possibly containing fastidious organisms were kept for six weeks. Cultures containing pale-staining Gram negative coccobacillary rods that were both oxidase-positive and urease-positive were identified as brucellae. Brucella titres were measured and blood cultures performed on all patients on admission, at operation, and every three months for a year. M mode and cross sectional echocardiography was performed on all patients and Doppler echocardiography on all except patient 1. Patients 1 and 2 had right and left cardiac catheterisation. Table) All four patients were men aged 25-62 (mean 40). Symptoms had appeared two to eleven months before admission. At the time of admission, one patient was in New York Heart Association class IV and three were in class II; two of the latter deteriorated to class IV. Two patients (cases 2 and 3) had systemic embolisation to the coronary and cerebral arteries respectively. No patient had a known history of valvar heart disease.
Results

SYMPTOMS (
PHYSICAL SIGNS
All patients were febrile and all had splenomegaly; one patient had finger clubbing. The aortic valve was affected in all patients; in one the mitral valve was also Serology showed a very high Brucella titre (range 2560-16 000) in all patients. Despite medical treatment all titres remained high or increased from the time of admission up to the time of operation (fig 2) . Histopathology showed inflammatory cell infiltration in all cases and Gram negative bacilli. Brucella was grown from samples taken from patients 1 and 2, but biotyping was not performed because Br melitensis is the most common cause of brucellous in Saudia Arabia.
All patients had aortic valve replacement and patient 4 also had mitral valve replacement. The aortic valves were replaced with the following prostheses: Smeloff-Cutler in patient 1, Saint Jude in 2 and 3, and Bjork-Shiley in 4. The mitral valve was replaced with a Bjork-Shiley prosthesis. There were no operative deaths. One patient (case 2) needed intra-aortic balloon support postoperatively and had a perioperative haemorrhagic cerebrovascular accident.
POSTOPERATIVE FOLLOW UP
In all patients Brucella titres, blood cultures, and echocardiography were repeated every three months for a year. Three months after operation all Brucella titres had dropped markedly except in patient 2 who had only one dilutional decrease. All showed further decreases at nine and twelve months (fig 2) .
At follow up no patient had positive blood cultures or evidence of vegetations by echocardiography.
All patients continued their preoperative antibiotics (co-trimoxazole and rifamipicin) for six months after operation except patient 2 who had an additional three months' treatment because of a delayed drop in Brucella titre. During follow up (mean 15 Jeroudi, Halim, Harder, Al-Siba'i, Ziady, Mercer in countries where there is a high prevalence of Br melitensis and rheumatic heart disease since Br melitensis is known to cause more severe, acute disease associated with disabling complications." 17 In a review of endocarditis at King Faisal Specialist Hospital, Brucella endocarditis was seen in 8-5% of patients treated for endocarditis."8
As in previous reports of Brucella endocarditis, all our patients were men with a history of ingesting fresh, raw milk, and all had symptoms for at least three months before presentation. 7-12 1920 Review of published reports indicates that the aortic valve is affected in 75% of cases, and the mitral valve, mitral and aortic valves, and prosthetic valves are equally affected in 8-3% of cases. In three of our patients the aortic valve was affected and in the fourth both the aortic and mitral valves were affected.
Diagnosis of endocarditis in a course of brucellosis is difficult. A changing heart murmur, high Brucella titre, and echocardiography are helpful. A changing heart murmur with haemodynamic deterioration was seen in two of our patients while they were in hospital, and one patient was admitted with severe aortic regurgitation and pulmonary oedema. This also accords with other reports. 20 The Brucella titre was very high ( > 2560) in all our patients and it remained high or increased until operation. This relatively high Brucella titre in a course of Brucella endocarditis has been reported by Cohen et al.20 Echocardiography, by showing bulky vegetations in all four patients, was very helpful in establishing the diagnosis of endocarditis. In three patients premature closing of the mitral valve indicated aortic regurgitation.
Blood cultures were positive in only one patient. This low yield of blood cultures may be because of the fastidiousness of the organism, previous antibiotic treatment, and the long interval between onset of symptoms and diagnosis.4
Brucella endocarditis usually has an unremitting and fatal course with death occurring within three to eleven months of the onset of symptoms, '19 and usu- ally from congestive heart failure. Cure with antimicrobial treatment alone4 20- ilAmpicin after operation, and one had a further thrc,: inonths' treatment mainly because of delayed fall n Brucella titre (fig 2) . There is no indication in published reports of how long antibiotic treatment shouldL be continued after operation; however, six months seems to be adequate if the Brucella titre is falling. There was no evidence of recurrence of infection in any of our patients in more than 15 months' follow up.
